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Diagnostic and clinical utility of rapid whole 
genome sequencing
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Barriers to broad adoption
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• Capital & labor intensity of rapid genomic 
sequencing

• Shortage of expert medical geneticists, genetic 
counselors

• Not scalable
• Delays rapid changes in patient care

• Unfamiliarity with rapid genomic medicine
• 13,000 genetic diseases – most of them too rare 

to have been seen before by pediatricians
• Insufficient evidence of efficacy

• Delayed authorization, failure of reimbursement
• Many genetic diseases lack effective treatments

• Most treatments have not undergone rigorous 
testing
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Solution: automated diagnostic platform 
using machine intelligence
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Time from blood draw to 
provisional diagnosis: 
19.5 hours
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Automated deep phenotyping
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Automated variant interpretation
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Evaluation of the automated diagnostic 
platform 

1. Retrospective study – 84 children

2. Timed study – 10 children

3. Reanalysis study – 48 children

4. Prospective study – 50 children
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1. Performance in a retrospective cohort:
99% precision, 97% recall
• 95 children with 97 genetic diseases diagnosed manually by 

rapid whole genome or whole exome sequencing with 
manually extracted phenotypes and manual interpretation 

• Excluded incidental findings
• 99% precision (93 of 94)
• 97% recall (94 of 97)



2. Timed study: 100% precision/recall
Mean time savings: 22hrs
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3. Reanalysis study: 4.2% diagnostic yield
• Automation of these reanalysis steps reduced the number of 

variants under consideration by an average of 99.9%. 
• In two cases, diagnoses were made upon reanalysis, 

representing a yield of 4.2% (2 of 48). 
• Four additional cases were flagged with a possible diagnosis 

to be considered during periodic reanalysis. 
• An untrained analyst identified these six diagnoses with 

specificity = 0.83 and sensitivity = 0.76. 
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4. Prospective performance: 100% recall
• Out of 50 patients, the 

standard diagnostic 
workflow resulted in 16 
(32%) diagnoses

• Automated analysis 
correctly diagnosed all 16 
patients (100% recall)

• In addition to the 
standard workflow, 
analysts found 
automation to be very 
helpful in 4% of cases

“How helpful was automated analysis in 
addition to the standard workflow?”
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Rady Children’s Institute for Genomic 
Medicine – the clinical lab perspective

• Hesitation when machine intelligence tools undergo rapid 
updates 

• Goes against how clinical lab directors were trained to 
validate tools

• Need sufficient warning prior to updates
• Request increased transparency
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Moon’s response to requests for 
transparency
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The clinical lab perspective continued
• High sensitivity with automation, but unsure about sensitivity

• Trust will come from large studies from other groups of hundreds of 
thousands of cases

• Development of publically available benchmarks to validate 
methods after every update

• Example: Genome in a Bottle for clinical validation  of genome 
sequencing
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Conclusion
• Although the automated diagnostic system is “hands-free”, 

it’s supervised at every step by expert bioinformaticians, 
clinical medical geneticists  and clinical lab directors.

• May enable effective first-tier, provisional diagnoses or 
automated re-analysis of unsolved cases

• Wide-spread adoption would allow valuable cognitive 
resources of molecular laboratory directors and analysts to 
be reserved for difficult cases, manual curation of variants, 
and clinical report generation
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